Short-lived nucleoprotein complexes (r-py complex) containing replicating polyoma DNA were isolated from infected cells after lysis with Triton X-100. The Triton lysing procedure of Green, Miller, and Hendler (1971) 
A polyoma DNA-protein complex (py complex) which sediments at 55S can be isolated from infected mouse cells by lysis with the nonionic detergent Triton X-100 (14) . Similarly, a 44S DNA protein complex is found by Triton lysis of simian virus 40 (SV40)-infected BSC-1 cells (28) . The DNA released from these complexes by high salt, Pronase, or sodium dodecyl sulfate (SDS) appears to be supercoiled viral DNA. The origin of the protein is not known.
When infected cells are pulsed with 3H-thymidine for only 5 min prior to lysis, some of the labeled DNA in the complex is not supercoiled and may represent viral DNA in the process of replication (14, 28) . Our interest was to isolate and characterize the polyoma DNAprotein complex found after short pulses and to determine what relationship it had to the complex found after long pulses.
In this study, we show that a short-lived nucleoprotein complex containing replicating polyoma DNA (r-py complex) can be isolated after short pulses of 3H-thymidine. This complex is bound to the nuclear fraction more strongly than the complex containing supercoiled viral DNA (py complex). The r-py complex has a protein-to-DNA ratio identical to the py complex, and the majority of the proteins react in a similar manner to chemical and enzymatic treatments. Both complexes may contain two or more types of protein. Although the function of the complex in DNA replication has not been determined, the amount and similarity of the protein in both r-py complex and py complex suggests a role in the stability and maturation of viral DNA.
MATERIALS AND METHODS
Virus and cells. The small-plaque variant of polyoma virus used throughout this study was produced on monolayers of primary baby mouse kidney cells in plastic petri dishes (AS Nunc, 9 cm). Origin of the virus, preparation of cells, and methods used in their culture have been previously described (20) .
Polyoma DNA from virions. The methods used to purify polyoma virus and extract labeled viral DNA have been reported (20) .
SDS extraction of polyoma DNA from infected cells. Viral DNA was extracted from infected mouse kidney monolayers by the selective extraction procedure of ' Hirt (17) .
Triton lysis of infected cells. Cells were lysed with Triton and polyoma DNA-protein complexes extracted by a modification of the procedures described by Green et al. (14) . After labeling, cells were washed twice with ice-cold Tris-buff'ered saline containing magnesium and calcium (TBS) (29) . Each petri plate was then treated with 0.9 ml of' a hypotonic lysing fluid designated TTE containing 0.25% Triton X-100, 0.01 M Tris-hydrochloride (pH 7.9), and 0.01 M EDTA. The cells were allowed to swell tor 10 min at room temperature, and 0.1 ml of' 2.0 M NaCl was added. Addition of' NaCl caused the cells to lyse; however, nuclei remained morphologically intact and clumped to form large aggregates. The lysate and nuclear aggregates were decanted from the plate or gently scraped with a rubber policeman and poured into an ice-cold, 12-ml centrif'uge tube. Nuclear aggregates and large cellular debris were pelleted by centrifugation at 2,000 rpm for 5 mmn at 4 C in the HL-4 swinging bucket rotor of' a Sorvall GLC centrifuge. The Triton supernatant fluid was decanted and stored at 4 C. The polyoma DNA-protein complex in this supernatant fraction was designated TSC. Pellets were resuspended in various extraction buff'ers and treated as described below.
SDS extraction of polyoma DNA from pellets of Triton cell lysates. The pellet obtained from the low-speed centrif'ugation of' the Triton cell lysate was resuspended in 0.01 M EDTA (pH 7.5) (0.9 ml per petri dish). SDS was added to a final concentration of' 1%c, and the viscous nuclear lysate was mixed gently to avoid shearing nuclear DNA. The solution was incubated at 50 C for 20 min and cooled to room temperature, and polyoma DNA was extracted by the Hirt selective extraction procedure (17 ) .
Triton extraction of polyoma DNA-protein complexes from pellets of Triton cell lysates. The pellet obtained from the low-speed centrif'ugation of' the Triton cell lysate was resuspended in ice-cold TTE (0.9 ml per petri dish). One-tenth volume of' 2.0 M NaCI was added, and the solution was incubated for 3 h on ice. Nuclei remained morphologically intact and were pelleted as previously described. The supernatant fluid containing nuclear polyoma DNA-protein complex, designated nuclear extraction complex (NEC), was decanted and stored at 4 C. Polyoma DNA remaining in the nuclear pellet was extracted by the modif'ied Hirt selective extraction procedure described above.
Sucrose density gradients. Linear sucrose gradients were prepared in TTE buffer containing 0.2 M NaCl (STTE) and chilled to 4 C. For preparative runs, 0.4-to 0.5-ml samples were layered on 10.0-ml gradients (10-30%, wt/wt), covered with mineral oil, and centrif'uged at 35,000 rpm f'or 165 min at 4 C in a Spinco SW41 rotor. For analytical runs, 0.1-to 0.2-ml samples were layered onto 4.8 ml (5-20%', wt/wt) gradients and centrifuged at 36,000 rpm for 120 min at 4 C in a Spinco SW50.1 rotor (14) .
Tubes were punctured at the bottom, and f'ractions were collected through a needle either into the wells of microtiter plates or directly onto f'ilter disks (Schleicher and Schuell, 740-E). Filters were dried and assayed for acid-precipitable radioactivity by techniques previously described (20) .
Buoyant density centrifugation of glutaraldehyde-fixed polyoma DNA-protein complexes. Linear CsCl gradients (1.3 g/cm3 to 1.6 g/cm3) were prepared in 0.01 M Tris-hydrochloride, 0.01 M EDTA, 0.1% Triton X-100 (pH 8.0). Samples (0.2 ml) were layered onto 4.8-ml gradients and centrifuged at 35,000 rpm for 5 to 7 h at 4 C in a Spinco SW50.1 rotor. For density determinations fractions were collected under mineral oil in microtiter plates, and the index of ref'raction was measured (Zeiss Refractometer).
In some cases CsCl crystals were added to samples dialyzed into TTE but'f'er and the density was adjusted to 1.45 g/cm3 in a volume of' 3.0 ml. The solutions were covered with mineral oil and centrif'uged at 33,000 rpm at 4 C in the Spinco SW50.1 rotor for 48 h or longer.
CsCl band centrifugation. Analysis of' DNA by CsCl velocity centrifugation was performed as previously described (20) .
Dye-buoyant density centrifugation. Supercoiled and replicating polyoma DNA molecules were separated from open circular and linear forms by equilibrium centrif'ugation in CsCl solutions containing propidium diiodide (8) . Samples were prepared by mixing 1.9 ml of the DNA sample in 0.02 M Tris-hydrochloride (pH 8.0), 0.001 M EDTA with 0.5 ml of a 3 mg/ml propidium diiodide solution and 2.1 g of CsCl.
Solutions were adjusted to a density of 1.515 to 1.517 g/cm3 and centrifuged at 35,000 rpm for 40 to 60 h at 25 C in a Spinco SW50.1 rotor.
Alkaline digestion and trichloroacetic acid precipitation of subcellular fractions. To determine the total alkali-resistant trichloroacetic acid-precipitable radioactivity, duplicate 50-,liter samples were diluted to 0.8 ml total volume in 0.02 M Tris-hydrochloride, 0.001 M EDTA (pH 8.0) and made to 1 N NaOH. Samples were incubated at 50 C for 20 min and cooled on ice, and 1 Triton supernatant fractions were analyzed in neutral sucrose gradients (Fig. 1) . A broad peak of 3H-labeled material sedimenting at about 50S with a distinct leading shoulder is observed in the Triton supernatant f'luid prepared from cells pulsed for 10 min (Fig. 1, top) . A peak of' radioactivity also occurs at the top of the gradient. In the Triton supernatant f'luid prepared af'ter a chase, 3H-labeled material sediments as a more homogeneous component at a position slightly higher in the gradient (Fig. 1,  bottom) . Similar results have been reported for the sedimentation of' nucleoproteins extracted from SV40-inf'ected cells (28 (20) . The supernatant fractions prepared from Triton lysates were mixed with '4C-labeled polyoma DNA and centrifuged as described in Materials and Methods. Sedimentation is from right to left. Brackets indicate fractions which were pooled and later analyzed (see Fig. 3 ).
mented in CsCl gradients. The sedimentation patterns are shown in Fig. 2 . Af'ter a 10-min pulse, both the Hirt extracts and the Triton supernatant f'luids show two peaks of' DNA, a 25S and a 20S peak (Fig. 2, top) . The 25S DNA has previously been shown to be polyoma specific and has properties characteristic of even shorter pulses (3-8 min), very little of the total 25S DNA was found in the Triton supernatant f'luid, but it could be extracted from the pellet fraction. In several experiments, the sum of' the radioactivity in the 25S peak f'rom the Triton pellet fraction added to that f'rom the Triton supernatant fraction was about equal to the total 25S radioactivity in the Hirt extracts.
Af'ter a short pulse, velocity gradients of' the Triton supernatant fluid also show a small quantity of' radioactivity near the top of' the gradient (Fig. 2 , top lef't). This material is apparently derived from radioactive DNA released from the very slow sedimenting material previously shown at the top of' sucrose gradients ( Fig. 1, top) and is not found in material extracted after a chase (Fig. 2, bottom) . In the present study no attempt was made to determine the origin of this slowly sedimenting DNA.
After a chase, the sedimentation pattern of the DNA f'rom the Triton supernatant fluid was similar to that of' the Hirt extract (Fig. 2 With regard to the polyoma DNA extracted by SDS from the Triton pellet, it was important to determine whether the procedure for its extraction also liberated some labeled cellular DNA. Therefore, extracts from Triton pellets were centrifuged in velocity gradients for short periods (60-90 min) in order to detect any possible high-molecular-weight cellular DNA contamination. Radioactivity was never found sedimenting in these gradients ahead of' polyoma 25S DNA.
As described above, in sucrose gradients the nucleoprotein complex extracted from pulselabeled cells is more heterogeneous than the nucleoprotein complex extracted after a chase. White and Eason (28) reported that after a 5-min pulse the heterogeneous leading portion of the nucleoprotein peak contains SV40 RI DNA, while the trailing portion contains supercoiled DNA. Since a heterogeneous peak is also Triton extractable from polyoma-infected cells after a short pulse, specific fractions were pooled from the "fast" (69S to 60S) and "slow" (51S to 42S) portions of the peak (Fig. 1, top) . Protein was removed by SDS treatment, and fractions were analyzed by velocity sedimentation in CsCl and by equilibrium sedimentation in CsCl-PI gradients. The data shown in Fig. 3 are in agreement with the results of White and Eason. DNA released from the leading portion of the nucleoprotein peak sediments ahead ot' the polyoma 20S DNA marker in velocity gradients. In CsCl-PI gradients, most of' the t'ast sedimenting DNA has a buoyant density lighter than the supercoiled DNA marker. Part of this (4, 19, 23) .
Most of' the DNA released from the slower sedimenting region of the DNA-protein complex cosediments with the polyoma 20S DNA marker (Fig. 3, bottom) NaCl, and the solutions were incubated for 30 min as follows: (i) 0 C, (ii) room temperature, (iii) 0 C with 0.01% deoxycholate (DOC), and (iv) 0 C with NaCl at a f'inal concentration of 0.4 M. After incubation the extraction solutions containing nuclei were centrif'uged, the supernatant fluids were removed, and the final pellets were extracted by the modified Hirt procedure described above.
Incubation of nuclei for 30 min at 0 C in STTE buffer containing 0.01% DOC extracted about twice the amount of radioactivity that could be extracted by Triton lysis of cells (Table  1) . Treatment of the pellet fraction with STTE buffer or STTE made 0.4 M in NaCl also released radioactivity from the nuclei ( Table 1) . The buffer containing DOC extracted the greatest quantity of protein-DNA complex.
In similar experiments, nuclei were extracted with other chemicals and enzymes. Extraction with phospholipase C, neuraminidase, or 0.8 M NaCl did not increase the yield of complex relative to extraction with STTE. Less complex was released when nuclei were incubated with NP-40, 1%-J Triton, or 0.25% Triton in reticulocyte-standard buffer (RSB) (20) .
The complexes obtained from nuclei were examined in sucrose gradients. Figure 4 (top) shows a comparison of the polyoma DNAprotein complex from the Triton supernatant fraction (TSC) to the polyoma DNA-protein complex obtained by extraction of' nuclei with STTE buf'fer (NEC). The TSC as well as the NEC cosedimented as heterogeneous peaks. Similar sedimentation patterns were obtained with material extracted at room temperature in STTE buffer and at 0 C in STTE made 0.4 M NaCl. However, the DOC-extracted complex partially degraded upon storage.
The DNA released from NEC by SDS sedimented mainly as a 25S component, whereas DNA from TSC sedimented as two almost equal peaks, one at 25S and the other at 20S (Fig. 4,  bottom) . The fast sedimenting and slow sedimenting portions of the DNA peaks (Fig. 4 Fig. 3, top) . However, slow sedimenting DNA from TSC banded as about an equal mixture of supercoiled and open circular forms (Fig. 5, bottom) . These results are consistent with the previous analysis of TSC shown in Fig. 3 be extracted from nuclei, it was of interest to compare its properties to that of the complex containing supercoiled polyoma DNA which is Triton extractable by cell lysis (py complex). First, it was necessary to decide on a suitable extraction procedure which would yield r-py complex in an undegraded state. Extraction and storage in 0.4 M NaCl or in low concentrations of DOC resulted in a gradual breakdown of the complex to forms with S values between 30 and 50S. Nuclear complexes were stable in STTE, and, although extraction of nuclei with this buffer did not release all of the complex, about 75% could be extracted by a 3-h incubation period of nuclei at 0 C. This was adopted as a standard extraction procedure (see Materials and Methods).
The chemical properties of 3H-labeled NEC extracted after a 20-min pulse were compared to i4C-labeled TSC containing mostly supercoiled polyoma DNA. This latter complex was prepared by incubating cells for 6 h (24-30 h after infection) in the presence of 14C-thymidine and preparing a Triton supernatant fraction. Over 90% of the polyoma DNA in this 14C-labeled fraction was supercoiled.
3H-labeled NEC (20-min pulse) and 14C_ labeled TSC (6-h pulse) were mixed and incubated for 1 or 2 h with several chemicals and enzymes. After incubation, samples were analyzed in sucrose density gradients. A typical experiment is shown in Fig. 6 . After a 20-min pulse, NEC sediments as two peaks (Fig. 6,   control) . The leading peak is r-py complex whereas the trailing peak is a mixture of complexes containing slow sedimenting RI DNA and a small amount of 20S supercoiled DNA. In this respect 20-min NEC resembles 10-min TSC. Treatments with Pronase, trypsin, or DOC reduce the sedimentation coefficients of both NEC and TSC to values intermediate between that of the intact complexes and 20S polyoma DNA. With these treatments the peaks of NEC and TSC sharpen and the complexes co-sediment. One-hour treatments with phospholipase C, neuraminidase, low concentrations of DOC (0.1%), or NaCl (0.4 M) do not alter the sedimentation coefficients of the complexes.
Treatment with 1 Ag of RNase per ml increased the sedimentation coefficients as shown in Fig. 6 ; however, treatment with 10 or 100 ;,g/ml caused both complexes to pellet when centrifuged in our gradients. These results are in agreement with previous reports that indicated binding of RNase to the complexes. RNase binding appears to require the presence of the protein moiety since the sedimentation coefficient of polyoma marker DNA is not altered by incubation with 10 ,g of RNase per ml. The results of these experiments are summarized in Table 2 .
Buoyant densities of glutaraldehyde-and formaldehyde-fixed polyoma nucleoproteincomplexes in CsCl. To obtain an estimate of the amount of protein bound to polyoma DNA, peak fractions were pooled from sucrose gradi- Cells were pulse-labeled with 3H-thymidine for 8 min at 28 h after infection. Cells were lvsed with Triton, and nuclei were pelleted by centrifugation for 5 min at 800 x g. The TSC was removed and stored at 4 C. The nuclear pellet was resuspended in 0.9 ml TTE, 0.1 ml of 2 M NaCI was added, the mixture was incubated for 30 min at 0 C, and the nuclei were pelleted as above. The supernatant fluid resulting from extraction of nuclei (NEC) was removed and stored at 4 C. Top: Sedimentation in a 10 to 30%2r sucrose gradient of polyoma DNA-protein complex from the TSC (0) and from the NEC (0). Bottom: Velocity sedimentation in a CsCI gradient of TSC (0) and NEC (0) after treatment with SDS.
ents, f'ixed in glutaraldehyde, and centrif'uged to equilibrium in pret'ormed CsCl density gradients (2) . As shown in Fig. 7 , NEC and TSC band at an identical position in these gradients. The average buoyant density from 16 determinations of several dif'ferent preparations is 1 Densities were also determined at'ter ti'xation with formaldehyde. This was done by centrif'uging formaldehyde-ftixed complexes with the glutaraldehyde-t'ixed complex as a marker either in the same tube or in separate tubes. The average density f'or formaldehyde-f'ixed complexes f'rom four determinations was 1.476 + 0.010 g/cm3.
The same density was obtained if' the f'ormaldehyde-f'ixed complex was exposed to glutaraldehyde atter ftixation, so the dit'f'erence between glutaraldehyde and formaldehyde f'ixation does 10 Samples of 14C-labeled TSC and 3H-thvmidine-labeled NEC were mixed, treated as described below, and sedimented in 5 to 20%T sucrose gradients. Samples were treated under the following conditions: control. 60 min at 0 C; RNase (heat treated) (1 ug/ml), 60 min at 22 C; neuraminidase (I unit/ml), 60 min at 22 C; Pronase (auto-digested) (100 pg/ml), 60 min at 22 C; trypsin (50 gg/ml), 120 mmn at 28 C; deoxycholate (1%), 60 mmn at 0 C. Symbols: 0, NEC; 0, TSC. not seem to be a consequence of one chemical fixing more protein to the DNA than the other. Higher densities have also been reported for formaldehyde-fixed ribosomes as compared to glutaraldehyde-fixed ribosomes (2, 16, 26) .
Fixation with glutaraldehyde was rapid, and complexes were stable for long periods. Low values of' density were obtained for f'ormaldehyde-f'ixed complexes if' exposure was for short periods (1 to 2 h). Because of'the reproducibility and stability of' the glutaraldehyde-fixed complexes, the glutaraldehyde technique was adopted for all subsequent studies.
To obtain an estimate of the molecular weights of the complexes from their buoyant density in CsCl, it is assumed that the density contributions of' the separate components are additive. This assumption appears to be valid for polyoma virions. For example, from the chemical composition (10, 21) and the density of the DNA (27) and protein (21) (21) , and the density of polyoma DNA as 1.709 g/cm3 (27) , a ratio of protein to DNA of' 1.744 can be calculated from the density of the glutaraldehyde-fixed complex. This represents a composition of' about 64% protein and 36%76 DNA and a molecular weight of about 8 million. Similar calculations using the density of the complex fixed with formaldehyde give a composition of about 55% protein and 45% DNA and a molecular weight of 6.6 million. Allowing for the uncertainty in the density of the protein moiety, the molecular weight of' the py complex could range anywhere from about 6 to 9 million.
The f'act that the buoyant densities of' r-py complex and py complex are identical suggest that protein is bound stoichiometrically to all forms of polyoma DNA. This is consistent with the sedimentation properties as described above. Molecular weights of' r-py complexes would therefore be expected to range from that of the py complex, representing early replicating DNA protein complexes, to values about twice the molecular weight of py complex (late replicating DNA-protein complexes).
Sedimentation and buoyant density of complexes exposed to different concentrations of NaCl. Treatment H-laheled NEt (20-mill )ulse) andl '('-laheled 'T8(S (3-h pulse) were iixed an(d inhubated as described. At'ter inctibation. samples were analyNzed in 5 to 2()3' sucrose gradients.
S values were based oni the position of'the large rih)osomal suhunit in these gradients (15., 24, Equilibrium centrifugation of glutaraldehyde-fixed nu cleoprotein complexes from Triton supernatant and nuclear fractions. "H-la beled NEC and '4C-labeled TSC prepared as described in the legend to Fig. 6 tcere sedimented in separate .5 to 20%'-suc-rose gradients. Peak fractions from each gradient w-ere pooled and treated with 5% glutaraldeh,yde for 2 h at 0 C. Fixed samples were combined, lavered onto preformed CsCl gradients, and centrifuged to equilibrium (2) . the sedimentation coefficients of both complexes. Density measurements indicate, however, that much less protein is removed than would be predicted from the changes in sedimentation. For example, exposure to 0.5 M NaCl causes at least a 30%( decrease in the rate of sedimentation while density measurements indicate little change in total mass (Table 3) . Actually, part or all of' the observed increase in density (0.018 g/cm3) could be caused by a change in hydration and/or binding of CsCl due to a configurational change. Thus it appears that 0.5 M NaCl strongly affects the configuration of the complexes resulting in increased frictional coefficients. The configurational change in going f'rom 0.2 to 0.5 M NaCl is completely reversible (Table 3) . r-py complex and py complex behave similarly under these conditions.
Exposure of' the complexes to 1.0 M NaCl results in about a 50()%' decrease in sedimentation coeff'icient, whereas density measurements indicate a loss of' only about 25% in mass. 'I'he 1 M NaCl-treated sample (density 1.487 g/cm3) has about the same densitv as a .38S trypsintreated complex (density 1.492 g/cm3)
. and yet the trypsin-treated complex sediments about 25%/' f'aster. 'IThe configurational change caused by the 1 M NaCl is partially reversible upon dilution to 0.2 M NaCl (Table 3) . 'I'hat protein can bind to f'ree polyoma DNA at 1 M Na(Cl was demonstrated by incubating '4C-labeled polvoma DNA marker in 3H-labeled Triton lvsates at 1 M NaCl. As shown in Fig. 8 . about 20%()' of the polvoma marker cosediments with 3H-labeled complex when about 0.1 ,ug of' DNA was added to 0.2 ml of' a Triton extract. DISCUSSION When polyoma-intected cells are pulsed for short periods with 3H-thymidine and lysed by the Triton procedure, most of' the newlv replicated supercoiled viral DNA is released from the nuclear t'raction as nucleoprotein complexes. However, this procedure releases only a portion of the polyoma replicating DNA. The shorter the pulse, the greater is the amount of' total replicating DNA which remains in the nuclear f'raction. Polyoma replicating DNA can be reextracted from the nuclear fractions as a nucleoprotein complex (r-py complex) by reswelling the nuclei in hypotonic buffer containing Triton, adding salt, and incubating the nuclei for several hours on ice. Reextraction with NP-40, neuraminidase, or phospholipase does not increase the amount of r-py complex released from nuclei. VOL. 12, 1973 POLYOMA NUCLEOPROTEINS 897 are associated with membranes is difficult to conclude from our data since enzymes which attack membranes such as neuraminidase and phospholipase did not appear to be more effective in extracting r-py complexes from nuclei. Triton lysis after a short pulse always releases some r-py complex into the Triton supernatant fluid. Whether this represents preferential release of r-py complexes from replicative sites at some specif'ic stage in replication was determined by comparing the DNA of nuclear r-py complex to the DNA of r-py complex from the Triton supernatant fluid in CsCl-PI equilibrium gradients. "Young" replicating DNA can be distinguished from "mature" replicating DNA in these gradients since young replicating molecules are found closer to the supercoiled peak, whereas mature replicating molecules have densities more like open circular DNA (4, 19, 23) . In CsCl-PI density gradients, the distribution of densities of RI extracted from the nuclear fraction was found to be identical to the distribution of RI in the Triton supernatant f'luid so it does not appear that Triton lysis causes preferential release of' r-py complexes containing either young or mature forms of' replicating polyoma DNA. Since r-py complex is released slowly from nuclei over a period of hours by the same buffer used to lyse cells, it is likely that the amount of r-py complex released during the Triton lysis represents a nonspecific fraction liberated during the initial lysis. Nevertheless, this does not rule out the possibility that more than one type of replication site exists in the cell with each having a different susceptibility to Triton.
A similarity exists between the sedimentation profiles of nucleoprotein complexes and the sedimentation prof'iles of DNA released from them. For example, 69 to 60S nucleoprotein complexes contain polyoma DNA which sediments at 25 to 21S, whereas 51 to 42S complexes contain DNA which sediments at about 20S (both supercoiled and RI). If Protein comprises over half the mass of both r-py complex and py complex. For example, this amount of protein could represent the binding of roughly 100 protein molecules of 50,000 molecular weight per polyoma DNA molecule (3 x 106 mol wt). Since the r-py complex and the py complex have the same buoyant density, it is reasonable to conclude that protein is attached to replicated DNA as well as unreplicated DNA in the r-py complex. This protein is most likely added to newly replicated regions immediately after the base sequences are copied. This suggests that the nucleoprotein complexes may contain structural, "repressor," or maturation proteins. Subviral deoxynucleoprotein complexes with sedimentation coefficients between 46 and 25S have been isolated by mild alkali treatment of SV40 and polyoma virions (1, 3, 9, 11, 18) . A comparison of the protein in py complex with subvirion protein might provide considerable insight into the function of the subcellular polyoma complexes.
